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i. ABSTRACT 
HL DZMRA DIAGNOSTIC PROGRAM IS WRITTEN TO BSE USED AS AN AID 
TO tray, DEBUGGING AND MAINTENANCE OF THE MR11-DB (64 
WORD BULK STORAGE BOOTSTRAP LOADER). THESE PROGRAMS MAY 
ALSO BE USED AS A DATA RELIABILITY TEST. 
THE AVAILABLE TESTS ARE 
- LOGIC i aa 
PRG1 - ROM DATA DUMP 
PRG - SINGLE ROM ADDRESS READ DATA LOOP 
2. REQUIREMENTS 
2.4 EQUIPMENT 


A. PDP 11 FAMILY CENTRAL PROCESSOR 
B. MR11-DB (64 WORD BULK STORAGE BOOTSTRAP LOADER) 


2.2 STORAGE 
THIS PROGRAM USES CORE 0-4100(8) 
3. LOADING AND STARTING PROCEDURE 


LOAD eee INTO MEMORY USING ABS LOADER. 

Set of = 0 DESIRED STANDARD PDP-11 DIAGNOSTIC OPTIONS (SEE 
net ALL SWITCHES AUTOMATICALLY SELECTS AND STARTS PROGRAM 
ean TART THE PROGRAM WI a + INSTRUCTIONS. ALL 






ARE ea (CARRIAGE RETURN 
CTED PROGRAM LOAD ADDRESS = 000210 AND 


4.0 SWITCH SETTINGS 
SW1S 1 OR UP T ON ERROR 
SWi4 1 OR UP 4 
SWi3 1 OR UP NHIBIT PRINTOUT 
SWi2 1 OR UP eH TRACE TRAPPING (NOT USED) 
SWil 1 OR UP INHIBIT ITERATION 
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35 PROGRAM DESCRIPTIONS 
$7 5.) PRGO - LOGIC TESTS 

39 THE LOGIC TESTS CONSIST OF 4 ROUTINES TO TEST THE MR11-08 

36) 

ibs 5.1.1 ROUTINE DESCRIPTIONS 

i ROUTINE TESTS 

i 1! AODRESSABILITY OF MRII-DB 

, Te hi RELIABIL 
13 THAT RI “Ce TIMES OUT WHEN REFERENCED BY A 
i TY PRAT DATA READ IS CORRECT 


5.1.é ERROR PRINTOUT 
F A ROUT Hes Aer AND THE aM PRINTOUT SWITCH IS NOT 
a, 4g) PRINTOUT RESULTS. THE PC AT THE TIME OF 


N T4 THE ROM tg AND CORRECT DATA AND 
sO EACH IS TYPED OUT (THE ERROR TYPEOUT CANNOT 
Be Di FORMAT IS 
ROM ADDRESS/ROM DATA 
IMAGE ADDRESS#CORRECT DATA 


S.2 PRG1 - ROM DATA DUMP 
THIS PROGRAM TYPES OUT THE 64 WORDS OF ROM DATA AND HALTS. 
$.3 PRG2 - SINGLE ROM ADDRESS READ DATA LOOP 


THIS PROGRAM ye READS DATA FROM A TYPED IN ROM 
Ht ~ THE ADDRESS TYPE IN A NEW ADDRESS. (MUST 
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- TITLE TEST DZMRA-A 
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SLOPEC 


;ESURIE oie NTS 







FKCSR= 157560 


ae 


cReitee70. 
TKPTR=S00 ; INITIAL STACK SETTING 
TkINT 


.=200 

STARTI: ae PRMTRS 

STARTS: JMP RESTART 
1000 
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DZMRAA. CMB 
.=1000 
001000 WORDS: 64. 
| 001902 IMAGE: 4000 
l DUMP: 0 
1 LAST: Q 
| 101 CHAR: 90 
101 TERM: 0 
| 001014 SRT: C 
l R 0 
l PRGTAB: PRGO 
1 PRG] 
| 1 PRG2 
| l PRMTRS: MOV aSTKPTR, %6 -SET STACK PTR 
l CLR PRGNUM 
} TST 
90 1 BEG RESTART 
ve i Is S, TYPEM - TYPE MESSAGE ’PRGs= 
| 501 _ JSR S,RECD ; RECEIVE DATA AND PUT 
| 501 PRGNLM: 0 -IT HE 
U0 1 JSR S, TYPEM 
| 01 Mg 
| nC 1066 177722 RESTART: MOV #173100, ROMADD G61 F T ROM ADDRESS 
001 MOV 40 
901100 ASL %0 : SHIFT PROGRAM z 
1102 JMP aPRGTAB(O) -GO TO PROGRAM 
a PTR, 
1106 
tlle 001172 
eet t rant ROM WITHOUT TIMING OUT 
il a, MOV :GET ROM 
li MOV a ;GET ADDRESS COUNTER 
ll 176646 MOV 1,4 : TIME OUT VECTOR 
1} TIA: MOV (0) ,%3 : 
11 TST (0)4 : ROM 
1} -(0) DUMP . 
1} CMP (9) 0) 
il BITB =: (0) 4, (00+ } 
il RESET ‘a 
ll -(0), DUMP 
lk 2,70 
il C : DE 
B11 a Tie i? NOT Fj F TRISHED 
il ERRORI: CMP {e3+, (b)4 Le oh st abF 
001174 HLT : HERE 
901176 BR TIA - LOOP aN ERROR 
501 T18: SCOPE 
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;TEST2 TEST THAT ROM DATA CAN BE READ RELIABLY. 


016700 177610 T2: NOV ROMADD , x0 sGET ROM BOORESS _ 
Bt S5p4 AAoBBE 176564 MOV were , TRI TEAL Toe rime OUT VECTOR 
? 177560 T2A: CLR DUMP - INITIALIZE DUMP 
MOV (0).%3 -GE 
177552 ADD (0)4+, OuMP “ADD DATA TO DUMP 
166703 177546 SUB DUMP, %3 “SUBTRACT DATA FROM DATA 
1 Q T28 -BRANCH IF EQUAL 
ERROR2: HLT : 
T2A *LOOP ON ERROR 
Tes: RESET ° 
? 177532 BIC -(0), DUMP ; CLEAR BITS 
1 BEQ Tec F EQUAL TO 0 
l HLT ini iDATE ERROR 
1910 Tec CMP (0), (0) OMPARE BRA 
1 BEQ T2D “BRANCH IF EQUAL 
HLT sDATA 
BR Tec * LOOP 
i TeD: CMPB (0)+,-(0) “COMPARE DATA (BYTE OPERATION) 
001402 BEQ T2E “BRANCH IF EQUAL 
494006 HLT -DATA 
BR Ted *LOOP 
005720 T2E: TST (0)+ - INCREMENT ADDRESS POINTER 
99530) DEC %1 sDE ADDRESS COUNTER 
1345 BNE Ten . IF NOT DONE 
104400 SCOPE 


;TEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER 
: THAN DATI BUS CYCLE 


012706 oo0so0 T2: aSTKPTR, “6 -SET STACK PTR 
016700 177476 Ae - GET BORE SS 
016701 177454 4) } COUNTER 
018767 001340 176452 130A: #738. 4 -SET UP TIME OUT VECTOR 


0, (0) ene IF bf AhOt TIRE OUT 


Sort adernsssss 
2 


babe3e 001356 176436 138: eTS0,4 iRerobrr ion sti < 
1 T2C: (BD ; 4°) 0 ALTER DATA 
aoae7e : 0 Ok ID NOT TIME OUT 
S 001376 176420 T30: ton : SET - ME OUT VECTOR 
oo667? 177424 T3E: CLR SROMADD iat , 10 ALTER DATA 
1 Ny om . 4 DID NOT TIME OUT 
TOF: TST (O)+ SS POINTER 
CMP (6)+, (6)4¢ : ITION STACK 
7347 BE OCT AR DECNEN IF NOT DORE 
012737 000006 ocD0004 MOV 6, 084 ‘RESTORE TIME OUT TRAP 
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177566 


:;THIS TESS COMPARES ROM AND IMAGE DATA 
;AND TYPES OUT DIFFERENCES 


TH: MOV eSTKPTR, “6 -SET STACK PTR 
MOV WORDS, %1 GET & OF S 
MOV 40 -GET ROM S 
MOV I Z3 GET IMAGE ss 
T4B: CMP (0), (3) -COMPARE DATA 


;ALL DATA BEEN COMPARED 
; INCREMENT ADDRESS POINTERS 


i D 
T4C: bee %1 
Q THE 


CMP (0)+,(3)+ 
BR TY 


THD: MOV 40, D2BTYP - TYPE 
ISR 7,620 -ROM ADDRESS 
JSR S' TYPEM : TYPE 
M10 : SEPARATOR 
(0) ,DeBTYP ; 
JSR 7,02A ROM DATA 
ie S’ TYPEM i TYP ‘ 
V %3, D2BTYP i HIE 
JSR 7, - IMAGE ADDRESS 
JSR 5’ TYPEM -T 
Mie : TOR 
V (3), DeBTYP } 
JSR 7,02A - IMAGE DATA 
JSR S’ TYPEM : TYPE 
Mg » CR/LF 
BR THC -GO TO THC 
THE: SCOPE 
END: MOV 8TPDBR =: RING THE BELL 
i578 auree a 
MOV gee, “0 sRETURN TO DECTAPE MONITOR? 
FER aay > RETURN! 
NOP 
NOP 
NOP 
DONEL: JMP PRGO 
:THIS PROGRAM TYPES OUT ROM DATA 
PRG1: MOV eSTKPTR, “6 s INITIALIZE STACK 
JSR S, TYPEM » TYPE 
M7 :’ROM DATA’ 
MOV WORDS, %1 “GET # OF WORDS 
PRGIA: MOV ROMADD , “0 -GET STARTING ADDRESS 
MOV #12, %2 -GET ADDRESS INDICATOR 
TSTB = TPCSR WAI 
4 : TELEPRINTER FLAG 
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PRGIB: MOV “0, D2BTYP - SET ADDRESS 
JSR 7,620 ; AND TYPE IT 
JSR S; TYPEM 
MS ORE 
PRGIC: MOV (0)+, DeBTYP : TYPE 
JSR 7 “DATA 
TSTB TPCSR ;WAIT FOR 
BPL : TELEPRINTER FLAG 
175664 MOV i: , TPOBR -T SPACE 
DEC %1 “ALL DATA TYPED 
BEQ PRG1D -GO TO FINISH 
BNE PRGIC ‘RETURN TO PRGIB 
MOV #2, %2 “GET ADDRESS INDICATOR 
JSR S, TYPEM ; 
MB : CR/LF 
BR PRGIB “RETURN TO PRGIB 
PRGID: JMP PRMTRS -GO GET NEXT TEST 
- THIS PROGRAM CYCLES A SINGLE ADDRESS (ADDRESS MUST BE EVEN) TO CHANGE 
-THE ADDRESS TYPE ADDRESS ON THE TTY. 
PRGe: MOV % s INITIALIZE STAC STACK POINTER 
000004 MOV VECTOR 
CLR : CLEAR STATUS 
176102 MOV - LOAD INTERRUPT VECTOR 
1 MOV *LOAD KE PRIORITY 
175566 MOV iSeT INT T ENABLE BIT 
MOV : GET ADDRESS 
TST “READ ROM ADDRESS 
BR - LOOP 
PRG2A: JSR -GO GET ADDRESS & 
PRGeB: O “PUT IT HERE 
MOV 
JSR ; TYPE 
MB -CR/LF 
RTI “EXIT KEYBOARD I NTERRLPT SERVICE 
PRG2C: HLT “ERROR! DID YOU TYPE AN ADDRESS? 
BR “SIT HERE UNTIL CORRECT ADDRESS IS TYPED IN 
TYPEM: MOV “0 (6)4 -SAVE REGISTER 0 — 
MOVB (B) 2" TERM IGET TeRRTRATOR CHARACTER 
TYPEMA: MOVB (0), CHAR - GET NeXT CHARACTER 
176740 CMPB = CHAR. TERM “WAS CHARACTER THE TERM 
, BNE TYPEMB : TER 
MOV -(6).%0 “RESTORE RO 
TSTB PCSR 
BPL 4 
RTS S sAND EXIT 
o0004S TYPEMB: CHPB CHAR, 8° “WAS CHARACTER % 
TSTB  =TPCSR TEST TELEPR NTER FLAG 
BPL 74 . I FOR 
1754S4 MOV #215, TPDBR ‘LOAD TELEPRINTER WITH CAR. RET 
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CMB 
002112 105767 175446 TSTB TPCSR : TEST TELEPRINTER FLAG 
Bos} AR ee pooz12 175440 Bob wate. TpppR 46 ET OROTELEPRINTER WITH LINE FEED 
BUStSe toS767 175430 TYPENC: ¥STB TPCSR ere TeLEPR i TER ER ELAG 
mak 1 767 176645 175422 : Soy CHAR TPDBR AND WaT FOR OO BUFFER 
eis : =a Ge” Stern 
icp l 3 175404 RECDA: TSTB TKCSR Teer KEYBOARD praG 
902154 1 BPL <4 ; AND WATT FOR CHARACTER 
502156 11 175400 176624 MOVB §§ TKDBR, CHAR T HO ae 
002164 016767 176620 175374 MOV CHAR, TPDBR ECHO CHARACTER 
peas 1766le O00021S CHPB CHAR, #215 -WAS CHARACTER CARRIAGE RETURN 
TST (5)+ : INCREMENT RETURN ADDRESS 
pean ioe ys 
le RTS S ; AND a 
14 67 177770 176566 RECDB: BIC #177770, CHAR STR I AWAY ALL BUT 3 LSB 
ae arn 
15 176554 BIS CHAR, (5) BND INSERT CHARACTER 
—— Sew - SCOPE one AND ITERS ESO on LOOP FOR GE NEXT CHARA 100. CTRES 
002236 032767 O40000 175324 SCOPEC: BIT #40000, SR -TEST SR FOR SCOPE 
nose ooyooo 175314 Bit #000, 5 YES ‘ta eT 
SUE. 
"226 é j INHIBI I AION 
225 5767 000026 o00022 CHP SCOPEF , ICOUNT TERA TION ETE 91 ro —_ 
het oe 
arr: 000016 INC SCOPE ieee COOPLETE 
th he SCOPEB 
n02¢ 000010 SCOPEG: CLR SCOPEF BP eAR TiERAT ION COUNT 
102300 000006 Nov 3%6 , RETURN iGET ADDRESS OF NEXT TEST 
it he al | 
le30 ICOUNT: 40 
1023 iC SCOPEF: 0 sCONTAINS SUBTEST ITERATION COUNT 
0023 1 RETURN: RESTART 
02314 SCOPEB: TST(6)+ -POP PC 
0023 1€ i7sue4 Hoy (6)+, PSH “RESTORE CONDITION CODES 
he aa 
eset 175236 O20000 ERROR: BIT SR, #20000 - INHIBIT PRINTOUT? - 
ie’ 4 4 ° : BRANCH 
N0233% RTI RETURN TO, a Hs ol 
20234C 177464 JSR 45, TYPEM ; TYPE ERROR 
002: ERRORM 
Nese 000016 MOV (6) ,D2BTYP E PROGRAM COUNTER 
00236 000014 JSR 7,02A 
We3Se 1 TST = SR a ON ERROR? 
N02 36- BPL +4 
Wie at HAL T 


-YES HALT 
oo000e RTI ‘RETURN TO TEST 


re ee 


——_———— ae = ee 
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002370 000000 D2BTYP: O 
Ol 175166 02A: MOV TECSR -(6) TPCSR 
j MOV (6) OVE Re 
O} 146 NOV “4 8) : SAVE Re 
5 177760 MOV BeATYE x0 i SBVE RO TO BE TYPED 
000006 MOV a8 11 : GET 
CLR Y, “CLEAR WORKING REGISTER 
100 ROL x9 ; MOV FIRST BIT (MSB) INTO 
O2AA: ADD #260, %2 FORM ASCII CODE 
105767 175132 TSTB ~—=s TPCSR “TEST TELEPRINTER 
BPL ;FLAG AND WatT UNTIL DONE 
175126 MOV 72, TPDBR “LOAD NTER BUFFER 
CLR “2 CLEAR WORKING REGISTER 
109 ROL “0 ;ROT ATE THE 
1 ROL yard 
100 ROL 40 -OCTAL CHARACTER 
ite ROL %2 NTO 
l ROL “9 if GISTER 
naa a ebaevexe courte 
1 BNE O2AA 360 TO O2AA IF NOT 
012600 MOV (6)+,%0 ‘FINISHED. RESTORE REGISTERS 
12601 MOV (6)+,%1 : 
012602 MOV (6)+)%2 
012667 175070 MOV (6)+; TPCSR “AND TPCSR 
902474 000207 RTS 7 “AND EXIT 
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-ASCII °@Z”ROM DATAZQ’ 


-ASCII MESSAGES 
ERRORM: .ASCII ’a% PC= 2’ 
Mb: -ASCII ’a“PRG#=a’ 
M7: 

Me: 
M3: 


M10: ASCII 
M11: ASCII 
Mie: CII 


—— ee SS ee eee 


eae ee —™ = 


ASCII *@%q)’ 
ASCII ’'d%ROM ADDRESS/IMAGE ADDRESS ROM DATA#IMAGE DATAZ%d’ 
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DINRAA 
1 1600 1 
I aii 177000 l¢ 11, 177000 
14 100200 e7l. 00200 
152 j 
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1 17311 
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173154 
174 173120 
176 0 
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SHAR 738 373 374 380 391 396% 397 396 uD4# 
a 1718 206% 2108 225% 227% 228 233% 
TYP 2054 293 2c7e 301% 330% 2ase 424s 44le 446 
+ 
1 4°38 
= ie 
ERRORS _ 
“mY os isi# 216 230 235 239 243 258 263 268 
IneGe ae 
1728 
ad 7 = 
NIP 300 ugge 
ns 185 u728 
se8 4748 
"e 169296 304 333 345 364 4768 
2A 290 204 296 302 331 335 435 4y429 
PR CNUN 181% 1878 192 
PRGTAB 1778 = 19% 
PRGO 177 1978 317 
PRGI 178 18 
PRGIA 3258 
PRGIB 3308 40s 345 
PRGIC sae He 
6 340 3478 
oH 
te zee 
‘ope 347 
PS 1378 353% 4e7s 
EE: oe f 
| RESTAR 165 183 1918 ©6198 425 
"ROME 7g iis F zee 254 7H BL 25387 
SOF S28 i 306 
_-. 
416 “igs ashe 4o4Ns 
4 : 
1588 412 414 429 436 
Tk} 
ie 
1598 97 253 279 321 351 
a em 
1S4e8 4 
1608 354 
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DETECTED: 
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NOW 
RUN-TIME: 
RUN-T 
CORE 
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